Hot corrosion is usually a significant issue in power plant's boilers. The alloys and metals get corroded, once exposed to high temperature corrosion in air, or in actual boiler environment in power plants. In order to protect materials; thermal spraying is a newly developed technology that enhances high temperature corrosion resistance of boiler steels. In the present study, WC-17Co coating were deposited by HVOF technique on substrate ASTM-SA213-T91. 
INTRODUCTION
The high temperature corrosion is very serious issue in day to day life, as elevated temperature has importance in many power plants. The problem is known as hot corrosion that is caused due to the combination of hot temperature along with contaminants from surroundings and burning of low grade fuels. Various products like sodium, sulphur, vanadium and chlorine accelerate the rate of degradation of the turbine and boiler tubes [1, 2] .
Hot corrosion causes frequent plant shut downs, wastage of precious and expensive material resources, loss of products, and as well as the cut backs the potency and results to expensive maintenance [3] .
The continuously rising cost of materials has been a great concern in the mind of researchers in the recent times. The surface coating method has been given more importance to meet this challenge in the area of technology; where materials have to operate in harsh conditions of corrosive surroundings, pressure and temperature etc [4] . The thermal spray is a recent technology to deposit coatings of metallic, ceramic and some polymeric materials either in the form of powder or wire [5] . The high velocity oxy fuel (HVOF) spray is one of thermal spray methods, which is widely utilized in several industries, owing to its flexibility and price effectiveness. The coatings created by HVOF have low porosity, higher hardness, superior bond strength and less decarburization than other spraying methods [6] .
The materials used as coatings for high temperature applications must have the ability to provide a stable, slow growing surface oxide, so as to produce smart surface behavior [7] . The present study is oriented towards to
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Impact Factor (JCC):6.8765 NAAS Rating: 3.11 achieve hot corrosion protection. A comparative hot corrosion behavior of two commercially available powders is studied for protection of valuable material.
EXPERIMENTAL PROCEDURE Materials
A boiler tube steel ASTM-SA213-T91 was used as substrate material. The composition details of T-91 steel are given in Table 1 . The coating powder WC-17CO had been deposited on substrate material by HVOF spraying process. The samples cut in rectangular shape having dimensions of approximately 20mm×10mm×5mm by power milling machine from tubes. The specimens were polished down with emery papers of 180 grit sizes, and afterwards mirror polished using cloth polishing wheel machine, with 1µm lavigated alumina powder suspension. 
Spraying Process
Prior to the coating deposition, the substrate surfaces were grit blasted with Al 2 O 3 (grit 60) using blasting machine, in order to achieve good roughness for adhesion of coatings. The coatings powder was deposited from Metalizing Equipment Pvt. Ltd., Jodhpur (India) with Hipojet-9600 HVOF spraying system. The standard spray parameters were generally used to deposit the WC-17Co coating, as shown in Table 2 . The average coating thickness achieved approximately 150-200µm. The process parameters, including spray distance were kept constant, throughout the coating process. 
Characterisation of Coating
The as-sprayed as well as corroded specimens were subjected to surface SEM/EDS and XRD analysis for the identification of various compounds and corrosion products. The XRD analysis was carried out with X-Ray Diffractometer at (model: ME210, Make Rigaku Corporation, Japan; Thapar University, Patiala) to recognize various phases formed on the surface. The specimens were scanned with speed of 2 0 /min in 2θ range of 20° to 110° and the intensities were recorded.
The surface morphology of different samples was observed by using scanning electron microscope (FEI, Quanta200F, and
Made in Czech Republic, at IIT Roorkee) with EDAX Genesis software attachment. 
RESULTS

Characterization of As-Sprayed Samples
XRD and SEM/EDS Analysis of WC-17Co Coated Substrate
The X-ray diffraction pattern of the as-sprayed WC-Co coating is presented in Figure 3 . 
XRD, SEM/EDS analysis of Corroded WC-Co Coated Substrate
The XRD and SEM analysis of WC-17Co coated specimen after cyclic air oxidation is shown in Figure 9 . 
DISCUSSIONS
The WC-17Co powders was successfully deposited on T91 substrate by HVOF spray process. The porous coatings can do harm to the persisancy of corrosion resistance during testing [8] [9] . Very good dense coatings with few porosity had been deposited that provided better corrosion resistance. Many other researchers suggested that the void reduction of interparticles is enhanced mainly by mechanical interlocking among the fine-fragmented particles with highly irregular shapes, therefore the particles are well packed and interlocked with each other in coating [10] . As-sprayed WC- the decomposition of carbides has taken place during the HVOF spraying [11] . The surface morphologies of the as-sprayed WC-17Co coating showed deposition and uniform distribution of the primary carbide phase. Fractured large carbide has also seen on the substrate under high impinging velocities in HVOF process [12] . Some regions of the binder have seen bright and grey area of different shades as shown in Figure 2 . Some micro cracks also visible in coated surface. The good content of tungsten (66.65%) on coated surface might lead to improve in mechanical properties [12] .
The uncoated steel showed higher rates of hot corrosion in comparison with its coated counterparts [ Figure 3 ]. 
CONCLUSIONS
• WC-Co coating has been sucessfully deposited by HVOF spraying technique on ASTM-SA213 T-91 boiler steel.
The coating thickness has been found along the cross-section of sample in the range of 150-200 µm.
• The WC-17Co coated specimen, the main phases formed were tungsten aluminum carbide, tungsten carbide and cobalt nickel.
• The uncoated substrate steel showed intense spalling, peeling off scale and continuous weight gain.
• WC-17Co coatings can provide good corrosion resistance in actual boiler environment.
• The HVOF spray coated WC-17Co was found be better than the uncoated specimen to protect the boiler steel substrate from hot corrosion.
i.e. WC-17Co coated Steel > Uncoated substrate
